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Abstract of JP7064134 

PURPOSEiTo control an output level or optical 
amplification gain so as to stabilize this level or 
gain without receiving the influence of the 
naturally released light noises included in the 
output light of an optica! amplifier by providing 
the above control circuit with an output level 
control means for setting the optical 
amplification gain of the optical amplifier 
according to modulation signal intensity. 
CONSTITUTION:An intensity modulator 13 
modulates the intensity of the light signal 
outputted from a light source 1 1 by the 
modulation signal outputted from a low 
frequency oscillator 13. This intensity 
modulated light is inputted to the optical 
amplifier 70. A part of the output light of the 
optical amplifier 70 is branched by an optical 
branching element 1 4 and is received in a 
photodetector 15. This output control circuit is 
so constituted that part of the output light of 
the optical amplifier 70 is detected by the 
photodetector 15 and that the modulation 
signal of the frequency Fe filtered by a band- 
pass filter 16 is monitored. Then, the output 
level of the optical amplifier 70 is selectively 
controlled for the light frequency band 
corresponding to the light frequency fe of the 
light signal source without substantially 
receiving the influence of the naturally 
released light noises widely distributed on the 
light frequency band of the optical amplifier 70. 
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JP07-064134, Mar. 10, 1995, English Translation of [0037] to 
[0045] and Fig. 5. 

[0037] Fig. 5 shows the confi^ration of one embodiment of the 
output control circuit of the optical amplifier according to 
Claim 3. It should be noted that the present embodiment 
illustrates an exeunple of a configuration that serves as an 
output level control circuit for stabilizing the output of the 
optical amplifier. 

[0038] In the drawing, optical signals of optical frequencies 
f 1 to fn are multiplexed and input into an optical signal input 
terminal 72. An optical amplifier 70, based on the action of 
an excitation light output from an excitation light source 71, 
amplifies an optical frequency multiplexed signal input from 
the optical signal input terminal 72 and transmits it to an 
optical signal output terminal 73. 

[0039] The output control circuit (output level control 
circuit) of this embodiment, which stabilizes the output level 
of the optical cunplifier 70 at each optical frequency, is 
configured from low frequency oscillators 12i, 12j, 12k for 
generating modulating signals of frequencies Fi, Fj, Fjc for 
modulating the intensity of optical signals of optical 
frequencies fi, fj, f^ output from prescribed optical signal 
sources lli, llj* llk# intensity modulators 13i, 13j, 13ic driven 
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by modulating signals, optical multiplexing circuit 51, optical 
branching element 14, photodetector 15, bandpass filters (BPF) 
16i, 16-j, 16k in which the modulating signal frequencies Fi, Fj, 
Fjc serve as the center frequency, envelope detectors 17±, 17j, 
17]t, control circuit 52, and optical gain equalizing circuit 
53 inserted in output means of the optical amplifier 70. 
[0040] It should be noted that the low frequency oscillators 
12i, 12j, 12k and intensity modulators 13i, 13 j, 13k serve as 
intensity-modulating optical input means. The optical 
branching element 14 and photodetector 15 serve as 
photoreceiver means. The bandpass filters 16±, 16-j, 16k and 
envelope detectors 17i, 17 j, 17k serve as modulating signal 
intensity measurement means . And while the optical gain 
equalizing circuit 53 serves as an independent means, the 
control circuit 52 and excitation light source 71 serve as 
output level control means . 

[0041] The optical gain equalizing circuit 53 is configured from 
a wave separator 54 and wave coupler 55 for separating and 
coupling the light of optical frequencies f±, f j, fk, and optical 
attenuators (OATT) 56i, 56-,, 56k. It should be noted that the 
wave separator 54 and wave coupler 55 employ a grating filter, 
array waveguide path filter or other optical filter having an 
optical separating and coupling function. In addition, as the 
optical gain equalizing circuit 53, an optical filter for 
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varying the wavelength dependency of the transmissivity , for 
example, a noise optical filter or a multistage 
cascode- connected Mach-Zehnder-type filter or other filter can 
be used. 

[0042] The intensity modulators 13i, 13 j, 13ic modulate the 
intensity of the signal light output from the optical signal 
sources lli, 11 j# Hk using the modulating signals output from 
the low frequency oscillators 12±, 12 j, 12^, and the 
intensity-modulated light thereof is frequency multiplexed 
with other optical signals by the optical multiplexing circuit 
51 and input to the optical amplifier 70. 

[0043] The output light of the optical amplifier 70 is input 
into the optical gain equalizing circuit 53, and the optical 
intensity of the optical frequencies fi, fj, fk is regulated. 
Some of the output light of the optical gain equalizing circuit 
53 is branched by the optical branching element 14 and received 
in the photodetector 15. The photodetector 15 outputs a signal 
proportional to the received optical intensity, and this signal 
is input into each of the envelope detectors 17i, 17j, 17k by 
way of the bandpass filters 16i, 16j, 16jc. The envelope detectors 
17i, 17 j, 17)c output modulated signal voltages of the frequencies 
Fi, Fj, F]c proportional to the output optical intensity of the 
optical amplifier 70. The control circuit 52 detects from the 
modulating signal voltages of the frequencies Fi, Fj, F^ the 
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optical intensity of the optical frequencies fi, fj, fk 
proportional therewith and, in order to maintain these at a 
constant, calculates control signals Ii, Ij, Ir for controlling 
the attenuation rate of the optical attenuators 56i, 56j, 56ic 
of the optical gain equalizing circuit 53, 

[0044] In addition, the control circuit 52 detects the amount 
of fluctuation in the output level of the optical gain 
equalizing circuit 53 from the modulating signal frequency 
voltages of the frequencies Fi, Fj, F^ and, by the feedback of 
this to the excitation light source 71 of the optical amplifier 
70 to control the bias current value, stabilizes the output 
level of the optical gain equalizing circuit 53. 
[0045] Using a configuration such as this, the output levels 
of each optical frequency band can be individually controlled 
essentially unaffected by the naturally emitted optical noises 
that are widely distributed across the optical frequency 
bandwidth of the optical amplifier 70. In addition, when an 
input optical signal is being frequency multiplexed, the output 
levels of each optical frequency band can be individually 
stabilized even when fluctuations in the multiplexing number 
of the input optical signal occur and, in addition, even when 
the gain characteristics of the optical amplifier have an 
optical frequency dependency. 
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FIG. 5 

A: Configuration of an embodiment of the output control circuit 
of the optical amplifier according to claim 3 (output level 
control circuit) 

111 : OPTICAL SIGNAL SOURCE 

Hi : OPTICAL SIGNAL SOURCE 

11 -J : OPTICAL SIGNAL SOURCE 

lljc : OPTICAL SIGNAL SOURCE 

lln : OPTICAL SIGNAL SOURCE 

13i : INTENSITY MODULATOR 
13 j : INTENSITY MODULATOR 
13)c : INTENSITY MODULATOR 

51: MULTIPLEXING CIRCUIT 
71: EXCITATION LIGHT SOURCE 
52: CONTROL CIRCUIT 

53: OPTICAL GAIN EQUALIZING CIRUCIT 
54: WAVE SEPARATOR 
55: WAVE COUPLER 
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